Human hybridoma technologies permit the cloning of patient antibodies that may have desirable qualities. In this study, we report the isolation of a natural IgG antibody from a stomach cancer patient that illustrates novel diagnostic and therapeutic uses. Human antibody PAT-BA4 recognizes a tumor-specific variant of the transcription factor TATA-binding protein-associated factor 15 (TAF15) that is expressed on the plasma membrane of stomach cancer and melanoma cells but not healthy tissues. TAF15 is a member of the multifunctional TET protein family involved in mRNA transcription, splicing, and transport that is normally expressed only in the cytoplasm and nucleus of fetal or adult tissue cells. However, in malignant cells, TET family members including TAF15 seem to be involved in cell adhesion and spreading. In support of this likelihood, we found that PAT-BA4 inhibited tumor cell motility and tumor cell adhesion. Our findings define a role for a tumor-specific TAF15 antigen in malignant processes. Cancer Res; 70(1); 398-408.
Introduction
The innate immunity is responsible not only for the firstline defense against infections but also for the removal of cellular waste and malignant cells (1) (2) (3) . In addition, the natural immunity triggers the second immune response. On humoral level, most of the therein involved antibodies are natural immunoglobulin M (IgM) antibodies. They represent >99% of the Igs. A series of natural monoclonal IgM antibodies with tumor-specific properties have been isolated from cancer patients and healthy people. They are germ-line coded and possess low affinity, and their targets are post-translationally modified cell surface antigens. The epitopes are, in most cases, carbohydrate structures (4, 5) .
In this article, we describe a natural IgG, PAT-BA4, which defines a new tumor-specific antigen, a 78-kDa TATA-binding protein-associated factor 15 (TAF15) variant. TAF15 protein [also known as TAF(II)68, TAF2N, or RNA-binding protein 56] is a member of the TET (TLS-EWS-TAF15) family. This multifunctional family belongs to the RNA-binding proteins and consists of human EWS (Ewing's sarcoma), TLS [translocated in liposarcoma, also known as FUS (fusion) protein], TAF15, and the closely related Drosophila cabaza (also called sarcoma-associated RNA-binding fly homologue;
refs. [6] [7] [8] [9] . A structural and functional similarity was observed between all four proteins. They all possess well-conserved structures and are therefore supposed to originate from the same ancestor gene (10) .
About the functions of human TET proteins, they are still poorly described, although they are involved in many cellular processes. TAF15, EWS, and TLS proteins are almost ubiquitously expressed in human fetal and adult tissues, with only few cell types where no TET expression is detected (11, 12) . The three proteins are located in the cytoplasm and nucleus of normal human cells, where they are involved in transcription, splicing, mRNA transport, microRNA processing, signaling, and maintenance of genomic integrity (13) (14) (15) . TAF15 is a multifunctional RNA-and ssDNA-binding protein, which shows unique as well as overlapping functions with the other family members (7, 12) . Beside their wild-type functions, the TET proteins are also known to be involved in tumor pathogenesis. Chromosomal translocation of their genes, resulting in fusion oncoproteins, has been found in several types of tumors (16) (17) (18) . Remarkably, the chimera proteins always contain the NH 2 -terminal part of the TET proteins. The fusion breakpoints in the TET members were identified between the Q-rich region and the RRM domain (6) . A characteristic translocation t(9;17)(q22;q11.2) resulting in gene fusion of TAF15 and nuclear receptor NOR1 (also known as TEC or CHN) was found in extraskeletal myxoid chondrosarcomas (19) (20) (21) . Another common translocation t(12;17)(p13;q11) leads to a gene fusion of TAF15 with the transcription factor CIZ (also known as NMP4 and ZNF384) detected in acute leukemia (22) . We show here that a most likely modified version of TAF15 is located in the membrane of malignant tissue and is absent in nontransformed cells.
Materials and Methods
Cell culture. PAT-BA4-producing hybridoma cells and pancreatic adenocarcinoma cell line BxPC-3 were generated and cultured as described previously (5, 23, 24) .
Purification of PAT-BA4 antibody. The cell culture supernatant of hybridoma cells was purified using a protein A column (GE Healthcare). The antibody was eluted with a solution containing 0.1 mol/L arginine and 0.1 mol/L NaCl (pH 3.8) and immediately neutralized with 10% of 1 mol/L Tris (pH 8). Buffer exchange with PBS was performed using a PD10 column (GE Healthcare).
Membrane protein extraction. Membrane proteins were isolated from adherent pancreas carcinoma cell line BxPC-3 as described elsewhere (25) . Briefly, harvested cells were resuspended in hypotonic buffer [20 mmol/L HEPES (pH 7.4), 3 mmol/L KCl, 3 mmol/L MgCl 2 , Complete tablet (Roche Diagnostics)], incubated on ice (30 min), and sonicated (5 min). The nuclei were pelleted by centrifugation (13,000 rpm, 10 min). A further centrifugation step (40,000 rpm, 45 min) was done to pellet the membrane proteins, which were resuspended in lysis buffer [50 mmol/L Tris-HCl (pH 7.4), 1% NP40, 0.25% sodium deoxycholate, 150 mmol/L NaCl, 1 mmol/L EDTA, 1 μg/mL pepstatin, Complete tablet].
Antigen purification and identification. PAT-BA4 antigen was purified by affinity chromatography using a PAT-BA4-coupled Sepharose column with subsequent SDS-PAGE and Western blotting of the bound protein. For purification, pooled membrane protein extracts of BxPC-3 cell were used. The antigen was eluted with 0.1 mol/L glycine buffer (pH 2.2) and neutralized immediately with 1 mol/L Tris (pH 9.0). Western blot analysis was performed with a PAT-BA4 concentration of 300 μg/mL. To exclude unspecific protein bindings, unrelated human IgG (Chrompure, Dianova) served as isotype control. Column bleeding was checked by a control using only secondary antibody (rabbit anti-human IgG horseradish peroxidase conjugated; Dako).
To identify PAT-BA4 antigen, the positive band was cut out of a Coomassie-stained gel. The band with an estimated molecular mass of 78 kDa was completely sequenced in an external lab (TopLab) using matrix-assisted laser desorption/ionization (MALDI) mass spectroscopy. The peptide masses were compared with human sequences in National Center for Biotechnology Information database by ProFound.
Transfection of TAF15 small interfering RNA. The transfection experiment was performed as described in the transfection reagent protocol (siLentFect Lipid Reagent; Bio-Rad). BxPC-3 cell line was used for the assay. siGENOME SMARTpool small interfering RNA (siRNA), a predesigned and validated siRNA for silencing the target molecule TAF15, was purchased from Dharmacon. Four oligonucleotide duplex strands were used for gene expression downregulation of TAF15. The sense sequences of the used strands were (a) GAACUUUGCUCGAAGGAAUUU, (b) GAUGAGCAGU-CAAAUUAUGUU, (c) CAAAUAAGAAGACCGGAAAUU, and (d) AUGAUGAGCAGUCAAAUUAUU. The cells were transfected with a final concentration of 100 nmol/L siRNA. As serum-free medium, Opti-MEM I + GlutaMAX-I (1×) medium (Invitrogen) was used. To exclude nonspecific or cytotoxic effects on protein knockdown, Silencer negative control siR-NA (Ambion) and mock-transfected and nontransfected cells served as control. The negative control siRNA consists of a 19-bp scrambled sequence with no significant homology to known gene sequences of mouse, rat, or human.
Detection of TAF15 protein knockdown by fluorescenceactivated cell sorting and cytospin analyses. For fluorescence-activated cell sorting (FACS) analysis, BxPC-3 cells transfected with siGENOME SMARTpool TAF15 siRNA, Silencer negative control siRNA, and nontransfected cells were harvested 48 h after transfection. An amount of 2 × 10 5 cells were incubated on ice with PAT-BA4 antibody (300 μg/mL) for 20 min. Mouse anti-human CD55 antibody [decay-accelerating factor (DAF), 1:1,000; Acris] was used to control cytotoxicity. Samples were incubated in the dark with secondary FITClabeled antibodies [rabbit anti-human IgG (Dako) and rabbit anti-mouse IgG (Dianova)] for 20 min on ice. As negative control, cells only incubated in secondary FITC-labeled antibody were used. The cells were analyzed by flow cytometry (FACScan, Becton Dickinson) and evaluated with WinMDI software.
For cytospin analysis, cells transfected with siGENOME SMARTpool TAF15 siRNA, Silencer negative control siRNA, and mock-transfected and nontransfected cells were harvested 48 h after transfection. The immunohistochemical staining of the cells was performed as described elsewhere (5) . The cytospins were incubated with PAT-BA4 (100 μg/mL) and peroxidase-labeled secondary antibody (rabbit antihuman IgG, 1:50).
Immunohistochemical comparison of PAT-BA4 and commercial anti-TAF15 antibody. The staining on fixed tissue was performed as described elsewhere (5) . Briefly, the sections were stained with either PAT-BA4 antibody (100 μg/mL) or anti-TAF15 antibody (1:25; GeneTex, Inc.). For isotype controls, human Chrompure IgG and rabbit serum IgG (Sigma-Aldrich) were used. Anti-cytokeratin 5.2 antibody (Dako) served as positive control. As peroxidase-labeled secondary antibodies, rabbit anti-human IgG, goat anti-rabbit IgG (Dianova), and rabbit anti-mouse IgG (Dako) were used, all in a ratio of 1:50. After mounting with Aquatex (Merck), the sections were analyzed using light microscopy.
RNA isolation, reverse transcription, and semiquantitative PCR. Total RNA from normal and cancerous lung tissue was isolated using the phenol-guanidine-isothiocyanate method with Trizol reagent (Invitrogen) as described elsewhere (26) . The isolated RNA was paraphrased in cDNA using standard protocols. An amount of 5 μg total RNA was reverse transcribed in the presence of oligo-dTMP and random primers (ratio, 1:1) as well as SuperScript II Reverse Transcriptase (M-MLVRT, Invitrogen). TAF15 and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA were detected by subsequent PCR analysis. The amplification of cDNA template was performed with primers (10 pmol/μL) of TAF15 and GAPDH in a PCR Mix [sterile aqua bidest, 2.5 μL of 10× PCR buffer, 1 μL of 50 mmol/L MgCl 2 , 2.5 μL of 2.5 mmol/L nucleotide triphosphates, 0.13 μL Taq DNA Polymerase (Invitrogen), and 5 μg cDNA]. The assay was adjusted to a volume of 25 μL. The primers were designed on their reported sequences and synthesized by MWG-Biotech. The used oligonucleotide sequences for TAF15 primers were 5′-GCCTGGCTTTCGTATTCGTTG-′3 and 5′-CGACGGT-CATCTTGTGTGTGG-′3 and for GAPDH primers were 5′-AGATGATGACCCTTTTGGCTC-3′ and 5′-AAGGTCG-GAGTCAACGATTT-3′. TAF15 and GAPDH were amplified by a hot start at 94°C (5 min) and 40 cycles at 94°C (30 s), 57.3°C (30 s), and 72°C (30 s), with 72°C (7 min). For negative control, the PCR was performed without cDNA. The PCR products were detected by a UV transilluminator.
Adhesion assay. A total of 200 BxPC-3 cells were incubated on ice for 30 min and subsequently transferred in 50 μL PAT-BA4 (200 μg/mL). As controls, complete RPMI 1640 and Chrompure human IgG (200 μg/mL) were used. The adherent cells were fixed in 60% isopropanol after an incubation time of 30, 45, and 60 min. Then, the cells were stained with hematoxylin and counted.
Motility assay. A 24-well plate was inoculated with 1 × 10 5
BxPC-3 cells. After 6 h, a cross was scratched into the cells (80% confluent). One well was then incubated with PAT-BA4 (400 μg/mL) for 24 h. Complete RPMI 1640 and Chrompure human IgG (400 μg/mL) served as negative controls. The cells were fixed with 5% glutaraldehyde, stained with hematoxylin, and evaluated by light microscope. Statistical analysis. All values are expressed as the mean ± SD. The significance between the mean values was evaluated by two-tailed unpaired Student's t test. Asterisk indicates P < 0.05. Statistical analysis was performed with the statistical software R. 3 
Results
Tumor specificity of PAT-BA4 antibody. Immunohistochemically stained paraffin sections showed that PAT-BA4 antibody binds specifically to malignant but not to nonmalignant tissues (Table 1A and B). Unspecific binding was checked by isotype control (Chrompure IgG). As positive control, anti-cytokeratin antibody was used. In contrast to PAT-BA4 antibody and positive control, there was no binding detectable in the isotype control (Fig. 1) .
PAT-BA4 target protein purification and identification. For PAT-BA4 target protein purification, an affinity chromatography was performed with pooled BxPC-3 membrane extracts. In Western blot analysis of the purified membrane extracts, PAT-BA4 binds to a protein with a relative molecular weight of ∼78 kDa. An unspecific binding could be excluded by using an isotype control (Chrompure IgG). The unrelated human IgG showed no band at 78 kDa. Furthermore, column bleeding was checked by a control with only secondary antibody. Thus, remaining bands in the PAT-BA4 blot could be assigned to antibody fragments ( Fig. 2A) . To identify the detected protein, the corresponding band was excised from a Coomassie-stained gel ( Fig. 2A) and analyzed by MALDI mass spectroscopy.
Sequence database search with the trypsin-digested peptide masses identified human TAF15 protein (NP_631961.1 isoform 1/NP_003478.1 isoform 2) as the highest-ranking candidate. The amino acid coverage lies at a minimum of 22% and the peptide mass error was <30 ppm. In the peptide mass map, the matched peptide masses obtained by MALDI mass spectroscopy fingerprint analysis were marked with asterisks (Fig. 2B) . So, the PAT-BA4 antigen could be identified as TAF15 protein.
Validation of PAT-BA4 target protein TAF15. To validate TAF15 as PAT-BA4 target protein, a transient knockdown experiment with siRNA was performed. The siRNA cleaves the TAF15 mRNA, which leads to a blocked protein expression on the cell surface. A FACS analysis was conducted to investigate the binding behavior of PAT-BA4 on tumor cells after silencing with siRNA. Therefore, BxPC-3 cells were transfected with siRNA targeting human TAF15 (siGENOME SMARTpool siRNA). Nontransfected cells grown in complete RPMI 1640 served as control and showed a positive PAT-BA4 binding 48 hours after transfection. To exclude nonspecific effects on TAF15 expression, caused by siRNA uptake in cells, Silencer negative control siRNA (Ambion) was used as a negative control. PAT-BA4 antibody showed a positive binding on cells transfected with scrambled siRNA (Fig. 3A) . The cytotoxic effect of all cells was controlled by using human anti-CD55 antibody (Fig. 3B ). There was no toxic effect detectable. A positive binding behavior of all cells treated with anti-CD55 antibody was regarded. FACS analysis with PAT-BA4 of the cells treated with siRNA against human TAF15 implicated a decreased binding affinity 48 hours after transfection, accompanied with cell surface downregulation of TAF15 protein (Fig. 3A) . The binding was reduced over 40% (Fig. 3C) . Percentages of anti-CD55 antibody binding are shown in Fig. 3D . In addition to FACS analysis, cytospin preparations were performed to detect PAT-BA4 binding behavior of siRNAtransfected BxPC-3 tumor cells. As reference, untreated cells were used. They showed a positive PAT-BA4 binding, visible as a brown staining. Nonspecific effects of the transfection could be excluded by scrambled Silencer negative control siRNA, whereas cytotoxicity of the assay was tested with mock-transfected cells [cells treated with transfection reagents (siLentFect Lipid Reagent) but not with siRNA]. In both cases, the staining intensity was similar to that of the untreated cells. In contrast to all these controls, cells transfected with TAF15 silencing siRNA showed a decreased PAT-BA4 binding after 48 hours (data not shown). The TAF15 protein downregulation led to a lower PAT-BA4 antibody binding, visible as a pale staining. Both assays, FACS analysis and cytospin preparations, showed that PAT-BA4 antibody binding depends on TAF15 expression. This indicates that TAF15 is the target of PAT-BA4 protein.
Comparison of TAF15 P A T-BA4 and "Wild-Type" TAF15. Western blot analysis with PAT-BA4 and anti-TAF15 antibody of purified BxPC-3 cell membrane extract showed the same binding pattern. Both antibodies bind to the 78-kDa TAF15 protein. To figure out if the antibodies also have the same epitope, a Western blot inhibition assay was performed. Two different assays of each antibody (PAT-BA4 or anti-TAF15) were carried out. One assay was preincubated with the opponent antibody to check binding interactions, and the other one without the opponent antibody. By comparing the different assays, there was no blocking effect detected. Both antibodies showed a constant band (Fig. 4A) . This means that PAT-BA4 and TAF15 do not have the same epitope.
Another aspect is the location of the 78-kDa TAF15. Thus far, TAF15 protein has been found only in nucleus and cytoplasm of numerous cell types (12) . This distribution seems to be adapted to its cellular function in normal cells, as already described. In our Western blot assay, TAF15 protein was isolated from the membrane protein fraction. Therefore, it is supposed to be located on the cell surface. A FACS analysis with living BxPC-3 cells was performed to prove the surface location of TAF15. The cells were incubated with either PAT-BA4 or anti-TAF15 antibody. An anti-CD55 antibody (DAF) served as positive control (data not shown). FACS analyses with PAT-BA4 and anti-TAF15 showed a peak shift in contrast to isotype controls based on tumor cell membrane binding (Fig. 4B) . The same FACS assay was performed with living lymphocytes to check TAF15 location on nonmalignant cells. Anti-CD45 antibody (Dako) was used as positive control (data not shown). In contrast to malignant cells, FACS analysis with lymphocytes showed no PAT-BA4 and anti-TAF15 antibody binding (Fig. 4B) . These results imply that TAF15 protein is present on the cell surface of malignant cells but absent on the cell surface of nonmalignant cells.
To get closer information about TAF15 protein distribution pattern in malignant and nonmalignant cells, an immunohistochemical staining with paraffin sections was accomplished. Therefore, nonmalignant and malignant pancreas tissue was stained with either PAT-BA4 or anti-TAF15 antibody (Fig. 4C) . The following differences could be observed: The tumor-specific PAT-BA4 does not bind to normal tissue but to cell membrane of cancer tissue. Commercial anti-TAF15 binds to nuclei of normal tissue and to nuclei and cell membranes of malignant tissue. This might indicate that PAT-BA4, in contrast to commercial antibody, binds to a tumor-specific variant of TAF15. PAT-BA4 probably binds to a modified TAF15 protein, which does not exist in normal tissue. The nuclei of normal and malignant cells, stained by commercial anti-TAF15 antibody, might contain the wildtype variant lacking the PAT-BA4 epitope. Therefore, anti-TAF15 antibody can bind to both the nuclear as well as the membrane TAF15 form.
Overexpression of TAF15 in malignant cells and tissue. The protein expression of TAF15 on malignant and ) of BxPC-3 tumor cells or lymphocytes, were used. On both blots, the 78-kDa band was detected with anti-TAF15 antibody (3 μg/ mL; AVIVA Systems Biology). The malignant cells have, in contrast to the nonmalignant cells, a stronger band based on a higher TAF15 protein expression (Fig. 5A) . Due to the fact that nonmalignant cells also have a 78-kDa TAF15 band, there is no further clue for a modification in this assay. These results lead to the assumption that there is no modification or else a small modification is not detectable by Western blot analysis.
On mRNA level, the TAF15 expression was determined by semiquantitative PCR. Human malignant and nonmalignant lung tissue was used for mRNA isolation. The constitutively expressed "housekeeping" gene GAPDH served as internal standard for gene expression of TAF15 in malignant compared with nonmalignant lung tissue. The TAF15 mRNA level was increased in malignant tissue in comparison with nonmalignant tissue (Fig. 5B) . Figure 2 . Purification and identification of PAT-BA4 antigen by affinity chromatography and MALDI mass spectroscopy. A, protein purification of PAT-BA4 antigen from pooled membrane extracts of pancreas carcinoma cell line BxPC-3. Purified protein eluate was gained by affinity chromatography with crude membrane extracts. Western blot analysis was done with only secondary antibody, control IgG, and PAT-BA4 antibody. A Coomassie gel of purified protein eluate was performed. The protein band marked with an arrow was excised from Coomassie-stained gel. B, identification of the excised 78-kDa protein band by MALDI peptide mass mapping. The peaks with asterisks matched the calculated masses of tryptic peptides of human TAF15 (NP_631961.1 isoform 1/NP_003478.1 isoform 2). Thereby, the peptide mass error was <30 ppm and the minimum sequence coverage of the corresponding amino acids equates 22%. PAT-BA4 function in tumor cell spreading and tumor cell motility. TAF15 protein has been described in correlation with cell spreading and cell adhesion (12), important features for malignancy. To check the influence of PAT-BA4 antibody on these malignant processes, two different assays were performed. The cell adhesion was checked using adherent growing BxPC-3 cells. For engraftment, the tumor cells were immediately incubated with PAT-BA4 antibody. The adherent cells were counted after different periods of time. As negative controls, cells in complete RPMI 1640 or unrelated Chrompure human IgG were used. The cells grown in complete RPMI 1640 were adjusted to 100%. In the PAT-BA4 assay, the cell amount was reduced over 20% after 45 minutes compared with cells grown in complete RPMI (Fig. 5C ). This shows an inhibition of PAT-BA4 in tumor cell adhesion.
To check tumor cell mobility, BxPC-3 cells were cultured in a 24-well plate. After a confluence of 80%, a cross was scratched into the cells and immediately incubated with PAT-BA4. Complete RPMI 1640 and Chrompure human IgG served as negative controls. In contrast to both controls, the cross was still clearly visible in the PAT-BA4 assay 24 hours (Fig. 5D ).
Discussion
In this article, we showed that the natural IgG antibody PAT-BA4 binds to TAF15, a member of the TET family. PAT-BA4 is a germ-line-coded IgG antibody and therefore belongs to the innate immune system. It binds tumor specifically to the detected 78-kDa TAF15 variant. This variant is only located on the cell surface of malignant cells as shown in FACS analyses of cancer cells and lymphocytes. About the functions of TAF15 in normal cells, this is not surprising. Whether the antigen is additionally tumor specifically modified like some IgM antigens is not clarified thus far (5) .
The multifunctional TAF15 protein is, as already described, implemented in cellular processes concerning malignant cells. We found an overexpression of TAF15 in malignant cells on the protein level and on the mRNA level. Therefore, an amazing functional aspect is that TAF15 protein seems to be involved in cellular stress response (12) . Cells overexpressing TAF15 formed cytoplasmatic aggregates that were colocalized with stress granule marker TIA-1. The protein has also been detected in stress granules together with TIA-1 after exposing cells to heat shock and oxidative stress (12, 27) . Environmental stress plays a very important role in malignant cells. Due to a poor vascularization (28) (29) (30) and immunologic attacks (30) (31) (32) , malignant cells are permanently exposed to stress. Therefore, it is not surprising that TAF15 is overexpressed in malignant cells.
Furthermore, TAF15 is also supposed to be involved in cell spreading and cell adhesion. The protein was found colocated together with the focal adhesion/spreading initiation center markers vinculin, FAK, and RACK1 in large cytoplasmatic granules near the plasma membrane (12, 33) . Cell spreading and cell adhesion are known to play an important role in cancerogenesis, especially in metastasis (34) . Cell spreading is necessary for tumor cell migration into the bloodstream and tumor cell invasion to new tissue areas. Cell adhesion helps the intravascularly located tumor cells in the blood to affix them onto vascular endothelia. In functional assays, it was shown that PAT-BA4 antibody inhibits both features of malignancy. This aspect provides PAT-BA4 a potent antitumor effect by directly attacking characteristic cancer properties.
Over millions of years, nature has created an excellent immune surveillance system that guarantees elimination of most dangerous cells and particles at an early stage. Natural Igs play a very important role in these processes. Due to their low affinity, these antibodies are able to detect not a single epitope but instead a specific set of antigens. IgMs represent the major group; only a small percentage is IgG or IgA (together <1%; refs. 5, 31).
Several natural IgM antibodies and the corresponding antigens have yet been described. The antibody SC-1 detects a post-translationally modified version of CD55 (also known a DAF). This glycosylphosphatidylinositol-linked membrane molecule is responsible for the protection against complement. On cancer cells, in addition to the "wild-type CD55," the modified version is coexpressed. This increases the protection capability against autologous complement (25) . The antigen of the natural human antibody PAM-1 is a membrane-bound growth factor receptor called CFR-1. A "normal" counterpart has thus far not been detected, but it can be assumed that new receptors for growth factors positively influence the capacity of cellular growth (35) . Another IgM antibody, SAM6, binds to the heat shock protein (HSP) GRP78, a member of the HSP70 family. These HSP molecules are involved in protection against cellular stress factors, and malignant cells often overexpress them on the surface (30) . In all three cases, the epitopes are N-or O-linked sugars and the molecules are permanently expressed on the surface of malignant cells and are, in this specific version, absent on normal cells.
In contrast to this IgM target molecules, TAF15 seems to play a role in cellular adhesion and movement, processes that are not permanently used by cells. Another potentially important difference is the fact that all thus far isolated IgM antibodies bind to carbohydrate epitopes. The epitope for PAT-BA4 is unknown, but it is not a sugar (data not shown).
The heterogeneity of Ig classes seems to follow the need of different localization and function of the innate immunity. It is therefore likely that the small set of IgGs plays a different role in this game compared with other Ig classes. However, this remains speculative and more information is needed to support any explanation.
Taken our findings together, we have isolated a natural monoclonal IgG antibody from a cancer patient. This antibody detects a tumor-specific molecule that is normally localized in the nucleus and cytoplasm. But when expressed on malignant cells, it seems to be involved in adhesion and motility processes. These results show that human monoclonal antibodies, directly isolated from cancer patients, are good tools for the identification of new tumor-specific targets.
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